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INTRODUCTION
According to the definition proposed by the World 
Health Organisation, “frailty is a progressive age-re-
lated decline in physiological systems that results in 
decreased reserves of intrinsic capacity, which confers 
extreme vulnerability to stressors and increases the risk 
of a range of adverse health outcomes” [1]. A recent 
systematic review [2] suggests that the prevalence of 
frailty at population-level in Europe varies by definition 
and setting, ranging from 2 to 60% with a median prev-
alence of 10.8% among community-dwellers. Frailty is 
strongly associated with age, so it is expected that its 
prevalence will increase in Europe, parallel with popula-
tion ageing.  
The combination of a rising prevalence and an asso-
ciation with important adverse health outcomes such as 
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Abstract
Introduction. Little is known about programmes or interventions for the screening, 
monitoring and surveillance of frailty at population level. 
Methods. Three systematic searches and an opportunistic grey literature review from the 
countries participating in the ADVANTAGE Joint Action were performed.
Results. Three studies reported local interventions to screen for frailty, two of them 
using a two-step screening and assessment method and one including monitoring activi-
ties. Another paper reviewed both providers’ and participants’ experiences of screening 
activities. Three on-going European projects and population-screening programmes in 
primary care await evaluation. An electronic Frailty Index for use with patients’ primary 
care records has been recently validated. No study described systematic processes for the 
surveillance of frailty.
Conclusions. There is insufficient evidence for the effectiveness of population-level 
screening, monitoring and surveillance of frailty. Development and evaluation of com-
munity-based two-step programmes including those that incorporate electronic health 
records, particularly in primary care, are now needed.
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disability, hospitalisation, institutionalisation and mor-
tality, renders frailty a clear target for monitoring and 
surveillance activities. Frailty is not an inevitable conse-
quence of ageing and can be prevented and potentially 
reversed through specific interventions such as physical 
exercise [3], improved nutrition [4] and appropriate 
drug prescribing [5]. These interventions are more ef-
fective in the early stages [3], therefore, early detection 
of frailty could prove useful. There are many different 
tools to screen for frailty [6], but the effectiveness of 
screening programmes is less often reported.
ADVANTAGE, the Joint Action (JA) on Frailty Pre-
vention co-funded by the European Union (EU), aims 
to develop a road map to prevent and manage frailty. 
It involves 22 Member States and 33 organisations. 
One of the JA’s work packages was designed to describe 
available approaches and interventions for the moni-
toring, surveillance and screening of frailty at popula-
tion level that have been developed around the world 
through a systematic review of the literature. This paper 
describes the review process and its findings. 
MATERIAL AND METHODS
Data sources and search strategy
We conducted three systematic searches of the litera-
ture published between January 2002 and April 2017 
using PubMed, Embase, CINAHL, Opengrey and the 
Cochrane Library databases. We also examined good 
practice, other grey literature and data from available 
frailty projects including EU-funded or co-funded 
projects, those registered on the European Innovation 
Partnership on Active and Healthy Ageing’s Reposi-
tory of innovative practices database, and information 
provided by ADVANTAGE JA partners about unpub-
lished results or materials. References of papers were 
also searched for relevant articles. The review protocol 
(CRD42017071866) was published on the University 
of York’s Prospero (Centre for Reviews and Dissemi-
nation) website [7]. This systematic review was per-
formed according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses guidelines [8]. 
Terms common to all three searches were (“Elderly” OR 
“Aged” OR “Older adult$” OR “Older person$” OR 
“Geriatric$”) AND (“Frailty”, OR “Frail”) AND (“Pro-
cess$”, OR “Programme$”, OR “Program$” OR “In-
tervention$”). The following terms were then added in 
turn to the ones mentioned above for the sub-reviews: 
“Screening”, “Monitoring” or “Surveillance”.
Inclusion and exclusion criteria
The following inclusion criteria were applied and pa-
pers were included if they:
1) described data relating to frailty using any definition 
of frailty and irrespective of the instrument used to de-
tect it;  
2) included adult participants aged at least 18 years;
3) included population-based data on screening, moni-
toring or surveillance of frailty. Screening was defined 
as systems, programmes, processes and interventions 
that were specifically designed to identify frailty in a 
target population to intervene in order to mitigate or 
reduce it at population level. Surveillance was defined 
as a systematic process for the collection, analysis and 
interpretation of health-related data on frailty needed 
for the planning, implementation, and evaluation of 
public health interventions. Monitoring was defined as 
the process of observing for longitudinal changes in the 
health status (frailty) of a population. Monitoring is re-
lated to surveillance but is not necessarily the trigger for 
a specific public health action. It can serve to measure 
the effect of an intervention on the health status of a 
population over time. 
No restriction was applied on characteristics of the 
population in terms of demographics or setting, pro-
vided a population-level (but not an individual-l evel) 
approach was taken. Data were included from specific 
settings e.g. patients in geriatric wards, community-
dwellers, and nursing homes only if there was evidence 
that all individuals in the population could be recruited 
from those settings; 
4) reported data in any language of the JA Member 
States;
5) included original data from full articles published 
from the beginning of 2002 up until April 2017. Papers 
published before 2002 were included opportunistically 
if considered relevant.
Papers were excluded if they: 
a) Contained replicated data;
b) Did not relate to the topic;
c) Focused on individuals with specific diseases. 
Data extraction
A pair of assessors reviewed all studies independently 
to determine if papers met the inclusion criteria with 
a third reviewer settling any disagreements. Data from 
full articles deemed suitable for inclusion were extract-
ed for analysis. Since we were primarily interested in 
describing the feasibility, potential benefits and conse-
quences of programmes rather than their quantitative 
results, a narrative synthesis of findings was planned 
rather than a meta-analysis.
Quality assessment
The Checklist for Prevalence Studies from Joanna 
Briggs Institute Critical Appraisal tools for use in JBI 
Systematic Reviews [9] was used by two critical apprais-
ers to assess the methodological quality of extracted 
studies and to determine the extent to which they ad-
dressed the possibility of bias in its design, conduct and 
analysis. This was used mainly to signal the limitations 
of the possible screening alternatives and the results are 
presented in the synthesis and interpretation of the sys-
tematic review results.  
RESULTS
Peer-reviewed literature analysis
The flowcharts for the three separate searches of 
the peer-reviewed literature are presented in Figures 
1-3. Considering the three searches together, 2390 pa-
pers were screened and 94 assessed. The main reason 
for exclusion was that articles were unrelated to the 
topic. Few papers reporting on systems, programmes, 
processes and interventions to screen (n = 4) or moni-
tor frailty (n = 1) met the inclusion criteria. No study 
Frailty screening, monitoring and surveillance
M
o
n
o
g
r
a
p
h
ic
 s
e
c
t
io
n
255
Records identified through
database searching
(n = 1186)
Additional records identified
through other sources
(n = 1)
Sc
re
en
in
g
In
cl
ud
ed
El
ig
ib
ili
ty
Id
en
tifi
ca
tio
n
Records after duplicates removed
(n = 1116)
Records screened
(n = 1116)
Full-text articles excluded, 
with reasons (n = 48) 
Unrelated to the topic (n = 46)
Other (n = 2)
Records excluded (n = 1064)
Unrelated to topic (n = 1037)
Not an original article (n = 21)
Other (n = 6)
Full-text articles assessed
for eligibility
(n = 52)
Studies included
in qualitative synthesis
(n = 4)
Figure 1
PRISMA flow diagram of the identification of eligible studies on screening of frailty at population level in Joint Action (JA) Member 
States.
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Figure 2
PRISMA flow diagram of the identification of eligible studies on monitoring of frailty at population level in Joint Action (JA) Mem-
ber States.
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was found reporting data on surveillance of frailty at a 
population level. Of the four papers on frailty screen-
ing, two provided quantitative evaluations of screening 
approaches, one in Italy [10] and one in The Nether-
lands [11]. A single study from Japan [12] described 
a process for both screening and monitoring of frailty. 
An additional qualitative study described approaches to 
screening for frailty in The Netherlands [13].
The three quantitative studies on screening that met 
inclusion criteria are summarised in Table 1. The two 
European studies screened individuals ≥ 70 years, used 
a very general definition of frailty and were carried out 
at a local level using a two-step approach. The first step 
in the Dutch study used a non-validated questionnaire 
to review patients’ information in the general practitio-
ners’ clinical records. The first step in the Italian study 
used the validated modified Sherbrooke Postal Ques-
tionnaire [14]. The second step for both studies con-
sisted of a clinical and social structured assessment and 
the intervention in subjects screened positive was not 
different to usual care offered to patients in both cases. 
The Dutch study had a limited sample size (n = 141) 
recruited from volunteering academic general practices. 
All patients selected at random by the general practitio-
ners took part in the study. All individuals (n = 6629) 
living in the participating communities were contacted 
in the Italian study, but a large proportion (42.8%) did 
not return the questionnaire and out of those who re-
sponded, a third (33.7%) could not be evaluated in the 
second step, mainly because of death or inability to 
follow up by telephone. As expected, older individuals 
were less likely to participate. The two studies showed 
that the screening intervention was feasible and report-
ed prevalence rates of frailty up to 20%. 
The Japanese paper is also based on a local interven-
tion [12]. It is different to the approaches described be-
cause: a) it is accompanied by primary and tertiary pre-
vention interventions, taking a public health perspective 
by targeting both the frail and robust populations; b) 
it has only one step consisting of comprehensive geri-
atric assessment (CGA) as part of the annual health 
check; c) it has been running for 10 years; and d) it 
reports mid-term and long-term outcomes. The overall 
programme including preventative approaches showed 
improvements in the functional status and disability 
rates of subjects and increases in the life expectancy at 
70 years. Older and less healthy individuals participated 
in the CGA less often.
The final study by Lette et al. [13] conducted a grey 
literature search, followed by 12 semi-structured inter-
views with 17 experts with experience in preventive care 
for older adults, and three group interviews with a total 
of 21 older adults (aged 57-78 years). This study sought 
to identify and compare initiatives on early detection 
and management of frailty in The Netherlands and to 
explore the experiences of both participating profes-
sionals and older people. The researchers found a wide 
variety of approaches to frailty screening. A number of 
challenges were also identified by the professionals in-
cluding: 1) confusion over the definition of frailty; 2) 
difficulty in eliciting psychological issues using ques-
tionnaires; 3) overlap in preventive initiatives between 
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Figure 3
PRISMA flow diagram of the identification of eligible studies on surveillance of frailty at population level in Joint Action (JA) Mem-
ber States.
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services with many initiatives having only a weak sup-
portive evidence; 4) insufficient follow-up of identified 
problems with inadequate risk assessment; and 5) too 
broad a target population in most initiatives to achieve 
a clinically significant impact. On the other hand, older 
people mentioned that they preferred home visits for 
questionnaires because of the direct personal contact. 
They also noted that many of the interventions ap-
peared to be patronising or overly focused on physical 
health and less on psychosocial issues. In this study, the 
general practitioners were identified as the preferred 
choice of professional to identify physical health prob-
lems and risks. The authors’ main conclusions are that 
“more insight is needed into ‘what should be done by 
whom, for which target group and at what moment’ ” 
and that there is a “risk current initiatives insufficiently 
address needs of (frail) older people”. 
Grey literature analysis
Three recent EU projects that aimed to establish 
screening strategies for frailty in European countries 
were found. The completed PERsonalised ICT Sup-
Table 1
Summary facts of the three papers on screening found in the systematic review. GP: General Practitioners. SD: Standard Devia-
tion. GDS: Geriatric Depression Scale. SPPB: Short Physical Performance Battery. MNA: Mini Nutritional Assessment. SPMSQ: Short 
Portable Mental Status Questionnaire 
Source Region, 
country. 
Setting
Number of 
participants
Age. 
Women
Sampling 
method and 
inclusion 
criteria
Frailty 
definition
Screening process Proposed 
intervention
Results
van 
Kempen 
et al [11]
Nijmegen, 
The Nether-
lands.
GP practices
141 Mean 77 
years ± 
SD 6.
62%
Random 
selection of 20 
community 
dwelling 
patients >=70 
from 7 GP 
practices not 
selected at 
random
Broad definition: 
vulnerability 
based on 
decreased 
reserve capacity 
Two-step: In the first 
step, the GP reviews 
the patient record 
and answers 14 
questions about the 
functioning of the pa-
tient in somatic, psy-
chological, and social 
domains. The patients 
who are judged as 
‘unclear’ or ‘frail’ in the 
first step are eligible 
for the second step, 
where additional in-
formation is collected 
through a structured 
assessment by a pri-
mary care nurse. The 
GP and primary care 
nurse make a final 
frailty decision for 
the ‘unclear’ patients. 
The frailty decision in 
both steps is based 
on clinical reasoning, 
and not a numerical 
score
Not 
mentioned
Frailty prevalence 
24%. One-third of 
the 141 individuals 
needed the second 
step. 
The procedure was 
acceptable both for 
the professionals and 
patients. Most of the 
professionals had 
too little knowledge 
about frailty to make 
a reliable final deci-
sion. Inter-observer 
variability could be 
high. The second 
step was time-
consuming
Razzanelli 
et al [10]
Tuscany, 
Italy.
Community
6629 
respondents 
out of 11585 
contacted 
(response 
rate to the 
questionnaire: 
57.2%, less 
among 
the oldest 
people) 
>=70 
years.
58%
All residents 
over 70 years, 
but those 
included in 
social services 
databases with 
recognised 
disability 
or living 
in nursing 
homes.  
The additional 
question “can 
you get up 
from your 
bed without 
help?” in the 
questionnaire 
was used to 
exclude further 
disabled 
individuals
Problems in 
3 or more 
independent 
predictors 
of loss of 
independence 
(derived from 
a modified 
version of the 
Sherbrook 
Postal 
Questionnaire) 
were 
considered 
suggestive of 
frailty.
Two-step: A question-
naire (modified 
Sherbrooke Postal 
Questionnaire: living 
alone; 4 or more 
medications; visual 
problems; falls during 
last year; hospital ad-
missions during last 
year; memory deficits; 
having problems in 
walking for 400 me-
tres) was sent home 
via postal mail. In 
case of non-response, 
two reminders were 
sent. Individuals with 
a score >=3  were 
offered an in-home 
comprehensive as-
sessment performed 
by a nurse or social 
worker
The informa-
tion derived 
from the com-
prehensive 
assessment 
was com-
municated to 
physicians and 
social services 
with specific 
recom-
mendation 
for possible 
secondary 
prevention 
intervention
Among 6629 
respondents, 51.7% 
(n=3432) were rec-
ommended to follow 
the second step. 
66.3% (n=2276) were 
evaluated. Of those, 
38.1% (n=865) were 
not autonomous.
Of the rest (n=1411), 
95% had at least one 
problematic area 
and 69% at least two, 
showing that “the 
postal screening was 
able to identify po-
tential patients who 
might benefit from 
further assessment 
and interventions for 
specific risk factors”. 
The intervention did 
not produce special 
organizational 
difficulty, required a 
limited number of 
person-hours and 
seems sustainable 
from an economic 
perspective
Continues
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ported Service for Independent Living and Active Age-
ing (PERSSILAA) project [15] used a two-step strategy 
to identify robust, pre-frail and frail community-dwell-
ing older adults in Italy (church groups) and in The 
Netherlands (primary care) [16]. Full results are not 
yet published. The ongoing Community Assessment 
of Risk Tools and Strategies (CARTS) study is testing 
a two-step community-dwelling screening programme 
for older people in Ireland, Spain and Portugal [17]. 
Preliminary results suggest that the screening process 
was able to stratify older people at risk of adverse out-
comes in individual countries such as Ireland [17] and 
Portugal [18, 19]. The recently concluded  SUNFRAIL 
project developed its own screening tool [20], consist-
ing of nine questions where a positive answer elicits an 
alarm for the general practitioner who then clinically 
evaluates the patients and, if needed, may refer them to 
a multidisciplinary team. It was tested in 603 individu-
als aged ≥ 65 years in four European countries in the 
community, in primary care and in hospital outpatient 
clinics. The tool was well accepted and showed concur-
rent validity with physical and cognitive function and 
quality of life measures.  
In Spain, the Ministry of Health [21], in agreement 
with all regional ministries and professional associa-
tions, has developed a common protocol to: a) opportu-
nistically screen all individuals aged ≥ 70 years consult-
ing primary care for any reason; or b) actively screen 
all individuals ≥ 70 already participating in specific pro-
grammes, i.e. those devoted to managing patients with 
chronic diseases or older adults. Frailty is detected us-
ing the Short Physical Performance Battery [22] carried 
out by a nurse or, alternatively, by the family physician, 
preferably as part of a scheduled visit. Risk of falls is 
also assessed through specific questionnaires. The in-
dividual detected as frail is offered a multi-dimensional 
(clinical-functional-cognitive-social) assessment and a 
multi-component physical activity (aerobic resistance, 
flexibility, balance and muscle strength) programme 
carried out in a group environment. The Spanish Re-
gion of Andalusia aligns with this strategy but screening 
is opportunistic in patients aged ≥ 65 years, becomes 
active in areas defined as in need of social intervention 
and uses the gait speed as the screening tool [23]. 
In France, since 2013, an opportunistic identifica-
tion of frailty on the initiative of a health professional 
or a social caregiver for people aged 70 years and over 
is recommended. The use of the Gérontopôle Frailty 
Screening Tool [24] is suggested. General practitioners 
are in charge of initiating and following the process with 
the support of other primary professionals and geriatric 
expertise as needed. Frailty assessment has to be multi-
dimensional and multidisciplinary. A personalized care 
plan may be developed to coordinate prevention, relat-
ing to promoting a physical activity, a balanced diet, 
iatrogenic drug-related risk reduction as well as occu-
pational therapy for housing adaptation and home care 
services.
Neither of the two Spanish and French developments 
have been formally evaluated. 
In the United Kingdom (UK) an electronic Frailty 
Index (eFI) to be used in primary care has been recent-
ly validated [25]. This eFI is automatically populated 
from routinely collected clinical data (symptoms, signs, 
diseases, disabilities and abnormal laboratory values) 
within the electronic health records. Similar frailty in-
dexes using electronic hospital data that will likewise 
provide a validated and cost-effective means to screen 
for frailty among inpatients have been also developed in 
the UK [26, 27]. 
Table 1
Continued
Source Region, 
country. 
Setting
Number of 
participants
Age. 
Women
Sampling 
method and 
inclusion 
criteria
Frailty 
definition
Screening process Proposed 
intervention
Results
Shinkai et 
al. [12]
Municipality 
of Kusatsu. 
Japan.
Community
Between 
1737 in 2001 
and 2287 in 
2011
>=65 
years
All inhabitants “An age-related 
syndrome char-
acterized by
decreased 
reserve and 
resistance to 
stressors. It 
results
from cumulative 
declines across 
multiple physi-
ological
systems, and 
increases 
vulnerability to 
adverse
outcomes”. The 
operational 
definition is not 
specified in the 
intervention
Comprehensive ge-
riatric assessment as 
part of routine annual 
health check-ups of-
fered by law to senior 
citizens in Japan
Subjects 
screened 
as frail or at 
high risk of 
frailty were 
encouraged 
to participate 
in long-term 
prevention 
programs, in-
cluding physi-
cal, nutritional, 
and social 
activities
Participation rate in 
annual check-ups: 
30–40% of the 
target population. 
Over 80% of the 
target population 
participated at least 
once during 10 years. 
Participants were 
more likely to be 
young, female and
healthy.
The complete 
intervention along 
the 10-year follow-up 
(2001-2011) sig-
nificantly increased 
the functional 
status of subjects, 
delayed late-onset 
disability and ex-
tended healthy life 
expectancy at age 70 
years by 1.2 years for 
women and 0.5 years 
for men
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DISCUSSION
Our search of the peer-reviewed and grey literature 
found no description of frailty surveillance programmes, 
only one concerning monitoring and a few local exam-
ples of population screening initiatives, some of which 
have yet to be evaluated. All studies were conducted 
in Europe apart from one population-level study from 
Japan. It is not surprising that there is little evidence 
for surveillance/monitoring programmes since frailty 
is a relatively new concept that does not as yet have a 
specific International Classification of Diseases (ICD) 
code, potentially hindering the possibility of including 
it in national or regional monitoring or surveillance pro-
grammes. Frailty meets several criteria for considering 
it a high-priority health topic for surveillance [28]: a) 
it has high prevalence and incidence rates, which are 
expected to rise; b) it has often severe consequences 
including increased risk of mortality, hospitalisation and 
disability; and c) there are measures available to address 
frailty, particularly at its earliest stage and before onset 
of disability [5]. Over the last five years, some research 
has aimed to develop and validate models to identify 
individuals with frailty using electronic health data [25-
27, 29-32]. All these initiatives concluded that it seems 
feasible to use routinely available data to obtain a valid 
measure of frailty. These use the Frailty Index classifi-
cation based on the accumulation of deficits theory of 
frailty, which is the proportion of a pre-determined list 
of health deficits an older person has [33]. This process 
could easily be used internationally using standardised 
coding systems. It can provide data in a continuous and 
ongoing fashion (surveillance) or in a more intermittent 
or episodic way (monitoring). 
Screening for frailty meets all the preliminary gen-
eral criteria for a screening programme. In addition to 
the ones mentioned for surveillance, insights into the 
epidemiology and natural history of the condition are 
available and there are simple, safe, validated and ac-
cepted screening tests and an appropriate and accepted 
diagnostic and intervention approach (CGA). Based on 
this, an international panel of experts recommended 
the screening for frailty by health care providers in per-
sons aged 70 years or older [5]. Similarly, the British 
Geriatrics Society in conjunction with the Royal Col-
lege of General Practitioners and Age UK, in their “Fit 
for Frailty” guidance document, recommend that op-
portunistic screening be offered by health and social 
care professionals when they encounter older adults 
[34]. From October 2017, routine identification of 
frailty was introduced to the General Practice contract 
in England.  
Ireland’s National Clinical Programme for Older Peo-
ple’ acknowledges the lack of supporting evidence for 
screening and recommends that those presenting with 
frailty syndromes (e.g. falls, delirium, incontinence), ir-
respective of setting, be screened as part of a pathway 
leading to CGA [35]. 
What is missing is data on the effectiveness, costs-
effectiveness and acceptability of the screening pro-
grammes and the intervention(s) that should be offered 
to those identified as frail [36]. The peer-reviewed pa-
pers identified show that systematic screening would 
probably be feasible and acceptable, both for patients 
and health care providers. The evaluation of Europe-
an projects and programmes e.g. those in France and 
Spain, described above, should contribute much-need-
ed data on effectiveness and costs. 
Several factors need to be considered when design-
ing population-level screening programmes. One of the 
most important ones is the identification of the tar-
get population. When the target is the whole popula-
tion, as in the Italian study [10], one would expect a 
participation rate much lower than 100%. If a postal 
questionnaire is used for screening, one would expect 
an even lower participation rate among the oldest and 
most vulnerable, who in addition may not provide to-
tally reliable information, particularly if a large propor-
tion of them have cognitive problems [37]. Both factors 
may produce selection and information bias resulting 
in a lower probability of correctly detecting frailty. Fur-
thermore, screening all community dwellers above a 
pre-determined age would be expensive and difficult 
to achieve, with healthcare professionals suggesting 
that targeting very broad populations reduces the pos-
sibility of obtaining accurate results [13]. An alterna-
tive approach, suggested by van Kempen [11] and the 
on-going Spanish and French programmes, is to target 
primary care users. However, this also has the poten-
tial for selection bias, though this will be less in health 
systems that provide extensive coverage of the whole 
population and could be diminished further if all those 
registered with a primary care centre are targeted. This 
last approach would take advantage of existing struc-
tures in primary care and would be less difficult to set 
up than a de novo screening, monitoring or surveillance 
programme. Moreover, qualitative evidence suggests 
that questionnaires are not the preferred screening ap-
proach for healthcare providers or older people [13]. 
For these reasons, primary care and the use of existing 
healthcare records or data may be an ideal location and 
strategy to develop and implement population-level epi-
demiological approaches to identify frailty.
Once the target population is defined, the next step 
would be to embark on systematic population screen-
ing, opportunistic case-finding or something between. 
The three quantitative papers included in this system-
atic review are based on population screening. The 
Spanish Ministry of Health protocol and the Andalu-
sian regional government’s on-going strategy combines 
both options as it recommends targeted screening of 
all individuals attending specific programmes or living 
in deprived areas and opportunistic screening of those 
who visit primary health care centres. The preferred ap-
proach may depend on the resources available.
Another aspect to consider is the screening process. 
With the exception of the study from Japan, all others 
used a two-step approach, where CGA is used to con-
firm frailty. There is currently no consensus as to the 
most suitable tool for the initial screening step. For ex-
ample, scholars and healthcare professionals could sug-
gest that the scales used in the Italian [10] and Dutch 
[11] studies, are not measuring frailty according to the 
proposed WHO definition [1]. This initial screening in-
strument could be derived from information contained 
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in the primary care electronic health records, if they 
are available, allowing for the construction of a frailty 
index, a recommended approach to classifying frailty 
[38]. Given the concerns expressed by healthcare pro-
fessionals over the lack of evidence for screening and 
the overlap of initiatives [13], it is imperative to offer 
evidence-based interventions for those screening posi-
tive for frailty.
Future programmes including initiatives modelling 
those described in this review require field-testing at a 
larger scale, including at regional and national levels. 
Their aim should be to reduce the occurrence of frailty 
and disability, and to measure this, monitoring systems 
should be set in place. Shinkai el al.’s paper [12] pro-
vides an example of a perfect symbiosis of population-
level screening combined with a monitoring programme 
through biennial health surveys that provides baseline 
and follow-up data for the evaluation of the screening 
intervention.
The strength of this systematic review is the search 
strategy employed, which included five comprehensive 
scientific databases along with an extensive search of 
the grey literature that was contributed to by research-
ers from several European countries. However, it is pos-
sible that we have not detected some of the programmes 
developed in Europe to date. However, it must be con-
sidered that most of the initiatives that appear to be 
missing in this review, such as the Gerontopole, are not 
operated as structured programmes but rather consist 
of referrals to a geriatric outpatient service after screen-
ing by primary care physicians as part of routine prac-
tice [39].
CONCLUSION
This systematic review reveals the current lack of pro-
grammes for the screening, monitoring and surveillance 
of frailty at population-level in the EU JA countries. 
There is a need to pilot new programmes at a larger 
scale across different countries to better understand 
their feasibility, acceptability, costs, consequences and 
potential benefits. Using available data from existing 
cross-sectional or longitudinal studies [32] as well as 
primary care [25] or hospital [26, 27, 29-31] records to 
create a frailty index would provide a cost-effective ap-
proach to identifying frailty at population level. Moni-
toring and surveillance efforts would be enhanced by 
the creation of an ICD code for frailty as was recently 
approved for sarcopenia. Screening could be carried 
out in two phases, using a short screening test and 
then confirming the diagnosis using CGA. The need to 
provide an intervention or package of interventions for 
those screening positive is essential to the programme 
and requires more research to identify additional mea-
sures to prevent, slow or reverse frailty. Finally, the 
views of those performing and receiving the screening, 
monitoring and surveillance for frailty should be taken 
into account as part of an iterative process of develop-
ing such programmes; studies looking at public and 
patient involvement in designing frailty pathways are 
planned [40]. 
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(Eds). Information and communication technologies for 
ageing well and e-health. Berlin: Springer; 2015. DOI: 
10.1007/978-3-319-27695-3_1
18. Paúl C, Teixeira L, Azevedo MJ, Alves S, Duarte M, 
O’Caoimh R et al. Perceived risk of mental health prob-
lems in primary care. Front Aging Neurosci. 2015;7:212. 
DOI: 10.3389/fnagi.2015.00212
19. Teixeira L, Azevedo MJ, Alves S, Duarte M, O’Caoimh 
R, Molloy W et al. Perceived risk of death in older prima-
ry care patients. Int J Aging Hum Dev. 2017;84(4):366-
77. DOI: 10.1177/0091415016668350
20. Maggio M. Sunfrail. 2017. Available from: http://
ec.europa.eu/chafea/documents/health/odense/speakers-
presentations/eucha_cluster-odense-11102017_11_m-
maggio.pdf.
21. Ministry of Health of Spain. Consensus document on 
frailty and falls prevention among the elderly. The preven-
tion and health promotion strategy of the Spanish NHS. 
Madrid: Ministry of Health of Spain; 2014. Available 
from: www.msssi.gob.es/profesionales/saludPublica/pre-
vPromocion/Estrategia/docs/Frailtyandfalls_Elderly.pdf.
22. Association with self-reported disability and prediction 
of mortality and nursing home admission. J Gerontol. 
1994;49(2):M85-M94. DOI: 10.1093/geronj/49.2.M85
23. Consejería de Salud. Junta de Andalucía. Examen de 
salud para mayores de 65 años. Sevilla: Consejería de 
Salud. Junta de Andalucía; 2017. Available from: www.
juntadeandalucia.es/export/drupaljda/examen-salud-
mayores-65_2017.pdf.
24. Vellas B, Balardy L, Gillette-Guyonnet S, Van Kan A, 
Ghisolfi-Marque A, Subra J et al. Looking for frailty in 
community-dwelling older persons. The Gerontopole 
Frailty Screening Tool (GFST). J Nutr Health Aging. 
2013:17:629-31. DOI: 10.1007/s12603-013-0363-6
25. Clegg A, Bates C, Young J, Ryan R, Nichols L, Teale EA 
et al. Development and validation of an electronic frailty 
index using routine primary care electronic health record 
data. Age Ageing. 2016:45(3):353-60. DOI: 10.1093/
ageing/afw039
26. Soong J, Poots AJ, Scott S, Donald K, Bell D. Developing 
and validating a risk prediction model for acute care based 
on frailty syndromes. BMJ Open. 2015;21:5(10):e008457. 
DOI: 10.1136/bmjopen-2015-008457
27. Gilbert T, Neuburger J, Kraindler J, Keeble E, Smith P, 
Ariti C et al. Development and validation of a Hospital 
Frailty Risk Score focusing on older people in acute care 
settings using electronic hospital records: an observa-
tional study. Lancet. 2018:391:1775-82. DOI:10.1016/ 
S0140-6736(18)30668-8
28. Teutsch SM. Considerations in planning a surveillance 
system. In: Teutsch, SM, Churchill, RE (Eds.). Principles 
and practice of public health surveillance 2nd Edition. 
New York: Oxford University Press; 2000.
29. Kim DH, Schneeweiss S, Glynn RJ, Lipsitz LA, Rock-
wood K, Avorn J. Measuring frailty in Medicare data: 
Development and validation of a claims-based Frailty In-
dex. J Gerontol A Biol Sci Med Sci. 2017;Dec 13. DOI: 
10.1093/gerona/glx229
30. Segal JB, Chang H-Y, Du Y, Walston JD, Carlson MC, 
Varadhan R. Development of a claims-based frailty in-
dicator anchored to a well-established frailty pheno-
type. Med Care. 2017;55(7):716-22. DOI: 10.1097/
MLR.0000000000000729
31. Cuthbertson CC, Kucharska-Newton A, Faurot KR, 
Stürmer T, Jonsson Funk M, Palta P et al. Controlling for 
frailty in pharmacoepidemiologic studies of older adults: 
Validation of an existing Medicare claims-based algo-
rithm. Epidemiology. 2018;29(4):556-61. DOI: 10.1097/
EDE.0000000000000833
32. Dent E, Dal Grande E, Price K, Taylor AW. Frailty and 
usage of health care systems. Results from the South Aus-
tralian Monitoring and Surveillance System (SAMSS). 
Maturitas. 2017;104:36-43. DOI: 10.1016/j.maturi-
tas.2017.07.003
33. Mitnitski AB, Graham JE, Mogilner AJ, Rockwood K. 
Frailty, fitness and late-life mortality in relation to chron-
ological and biological age. BMC Geriatrics. 2002;2:1. 
DOI: 10.1186/1471-2318-2-1
34. British Geriatric Society. Fit for Frailty - a BGS cam-
paign. Available from: www.bgs.org.uk/fit-for-frailty/re-
sources/campaigns/fit-for-frailty/fff-headlines 
35. Health Services Executive. National Clinical Programme 
for Older People. Specialist geriatric team guidance on 
comprehensive geriatric assessment. 2016. Available 
from: www.hse.ie/eng/services/publications/clinical-strat-
egy-and-programmes/comprehensive-geriatric-assess-
ment-document-.pdf.
36. Public Health England. Criteria for appraising the viabil-
ity, effectiveness and appropriateness of a screening pro-
gramme. Public Health England; 2015. Available from: 
www.gov.uk/government/publications/evidence-review-
criteria-national-screening-programmes/criteria-for-ap-
praising-the-viability-effectiveness-and-appropriateness-
of-a-screening-programme.
37. Daniels R, van Rossum E, Beurskens A, van den Heuvel 
W, de Witte L. The predictive validity of three self-report 
screening instruments for identifying frail older people in 
the community. BMC Public Health. 2012;12:69. DOI: 
Ángel Rodríguez-Laso, Rónán O’Caoimh, Lucia Galluzzo et al.
M
o
n
o
g
r
a
p
h
ic
 s
e
c
t
io
n
262
10.1186/1471-2458-12-69
38. Rodríguez-Laso A, Caballero Mora MA, García Sánchez 
I, Rodríguez Mañas L, Bernabei R, Gabrovec B et al. 
State of the art report on the prevention and manage-
ment of frailty. ADVANTAGE Joint Action. Available 
from: www.advantageja.eu/images/State-of-the-Art-AD-
VANTAGE-JA.pdf.
39. Subra J, Gillette-Guyonnet S, Cesari M, Oustric S, Vel-
las B and the platform team. The integration of frailty 
into clinical practice. Preliminary results from the Gé-
rontopôle. J Nutr Health Aging. 2012;16:714-20. DOI: 
10.1007/s12603-012-0391-7
40. Ní Shé É, McCarthy M, O’Donnell D, Collins O, Hughes 
G, Salter N et al. The systematic approach to improving 
care for Frail Older Patients (SAFE) study. A protocol 
for co-designing a frail older person’s pathway [version 
2; referees: 2 approved].  HRB Open Res. 2018,1:9. 
DOI: 10.12688/hrbopenres.12804.1
